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Souther~~ magnolia (Magnolia grandiflora), also
jjed evergreenmagnoliaVbull->Way, big-laurel, or

1srge~flOWermagnolia, has large fragrant white
Dowersandevergreenleavesthat makeit oneof the
post splendidof forest treesandavery popularor-
Dujnental that has beenplantedaround the world.
This moderately fast-growing medium-sizedtree

growsbest on rich, moist, well-drainedsoils of the
~ I—1~II~i.~— —UULW~U~ ana low U~1~flQS 01 tne ~J(W~ DI

SoutheasternUnited States. It grows with other
hardwoods and is marketedas magnolia lumber
alongwith othermagnoliaspeciesto makefurniture,
pallets, and veneer. Wildlife eat the seeds,and
florists prizethe leatheryfoliage.

auth~tis ResearchForester,SoutheasternForestExperiment
Asheville,NC.

Southern Magnolia

1Thenativerangeofsouthernmagnolia.
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staminate and pistillate flowers on separatetrees
(22). Insects,primarily bees,are the major pollinat-
ing vector, but pollen is also spreadby wind. The
fruit,— -drupe1--changesfrom—gr’~” ~“ ~ 1.dm~

it ripens, usually in early November in South
Carolina.

Seed Production and Dissemination—Most
yearsswamptupelois aprolific seedproducer.Over
a 4-year period in a 90-year-old stand in South
Carolinaseedproductionwasas follows:

Year
1963
1964
1965
1966

Average

Seeds/ha
135,900

0
1,697,600
2,058,400

972.970

Seeds/acre
55,000

0
687,000
833,000
393,750

Seedviability, which averaged60 percent, in-
creasedas the seasonprogressed.The seed crop
failure in 1964wasprobablythe resultof alatefrost.

In SouthCarolinaseedfallbeginsin earlySeptem-
ber (6). About 50 percentof the seedsare shedfrom
late Octoberthrough November.By earlyDecember,
seedfallis 90 to 95 percentcomplete.Dissemination
is fairly uniform over an entire area.The principal
disseminationagentsare gravity andbirds, mostly
robins. The birds consumethe fleshyfruits andthe
seedsare passedthrough the digestive tract. In
southernCarolina, the arrival of large flocks of
migratory robins often coincideswith peakripening.
Undertheseconditionsbirds can disseminateabout
55 percentof the total seedcrop. These seedsare
evenly distributedand have an averageviability of
44 percent.Unlike those of water tupelo, fruits of
swamptupelo do not float.

Seedling Development—The seedsnormally
overwinterandgerminatethe following spring. Ger-
mination is epigeal(22). It doesnot take placeunder
water, but submergedseedsgerminateonce the
water subsidesbelow the soil surface(7). Germina-
tion is rapid in moist, drained conditions at 210 C
(7Qe F)andhigher.After germination,seedlingsmust
grow rapidly to keep the apex and leaves above
water, becauseprolongedsubmergenceduring active
growth will kill them.Submergenceduring the dor-
mant season,however,hasno adverseeffect.

Swamp tupelo types are stable and usually
regeneratefollowing harvest,althoughspeciessuch
as willow (Salix spp.) may temporarily dominate
some cutover sites (21). Initial seedling estab-
lishmentis relatedto seedproduction,but variation
in water table is moreimportantin mostyears.En-
vironmental conditionsunder an overstoryof 75 to

620 treesper hectare(30 to 250/acre)are favorable
for germinationandearlygrowth (5). Thus, theshel-
terwood method can be used to establishseedlings.

—~““ canalsohe nn1iah~ ~yclearcut-
ting if it is done following a good seedfallor if, as
often happens,advancedreproductionis alreadyes-
tablished.

Vegetative Reproduction—Stumpsprouting is
very common following logging (4,12,19). Sprouts
arise from suppressedbuds and are concentrated
nearthe top of the stump.High stumps,the normal
condition since treesare usuallycut abovethe butt
swell, havemanymoresproutsthanlow-cut stumps.
Harvestingtreesjust before the growing seasoncan
increasethe growth rate of sprouts.

Stumpsproutscanproduceseedat 2 yearsof age.
Thus, if the seedcrop fails or if unfavorablewater
conditionspreventa goodcrop of seedlingsfrom be-
coming established,sprouts can provide a seed
source.However, sproutgrowth is oftenso rapidand
profuse that all competing vegetation, including
natural or planted seedlings,is soon overtopped.
Whether or not these sprouts develop into good
quality standsis not known.

Sapling and Pole Stages to Maturity

Growth and Yield—On good sites swamp tupelo
can attain heights of 37 m (120 ft) and diameters
exceeding122 cm (48 in) (2). Averagestandd.b.h.at
age 85 is 25 cm (10 in) (1). The averageheight of
dominantsat different agesis asfollows:

Years
20
30
40
50
60
70
80
90

100

Meters
11
15
18
20
21
22
23
24
24

Feet
36
50
59
65
70
73
76
78
80

?ure, even-agedstandsproducean averageof 9
m

3/ha (1 cord/acre)per year through age 85. Repre-
sentativenormal yields by age and site index are
given in table 1.

Rooting Habit—Swamp tupelo normally develops
a taprootandhasa swollenbaseto themeanheight
of the growingseasonwaterlevel. Waterroots,which
develop under flooded conditions, help support the
tree and capturenutrients. Thesespecializedroots
toleratehigh carbondioxide concentrations,oxidize
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Mississippi Valley to southernArkansasand west

andsouthTennessee(17).

Climate

Swamp tupelo grows in a warm humid climate.
Summersare long and hot; winters are short and
mild. The frost-freeperiod rangesfrom 7 monthsin
the northernareato 11 monthsin the South.Average
July temperatureis 260 C (780 F). The average
Januarytemperaturevariesfrom 20 C (350 F) in the
North to 180 C (650 F) in the South.Averageannual
precipitationvaries from 1020 to 1650 mm (40 to 65
in) and is lowest at thenorthern andwesternedges
of the range.

In the Atlantic Coastal Plain, summerusually is
wettest and autumn driest. Precipitation is more
uniformly distributed along the gulf coast. Periodic
summerdroughtsoccur in the westernportion of its
range.

Soils and Topography

Swamp tupelo grows on a variety of wet bottom-
land soils includingorganicmucks,heavyclays, and
wet sands.It occurs mainly on soils in the orders
Ultisols, Inceptisols,andEntisols.

Swamp-tupelo -~not-on1y-tolerates-ilooding but ac~

tually thrives under those conditions(16). It is sel-
dom found on sitesthat are not inundatedmuch of
the growing season.Swamp tupelo grows in head-
water swamps,strands,ponds,river bottoms,bays,
estuaries,and low coves.Normally it doesnot grow
in the deeperpartsof swampsor overflow river bot-
toms.

The type of water regime is more important to
growth of swamptupelothanthe soil type (11). Best
growth is achievedon sites where the soil is con-
tinuouslysaturatedwith very shallowmovingwater.
Growthcanbe reducedasmuch as 50 percentwhen
the water is stagnant, as in ponds. Intermittent
flooding, with periodic drying cycles, or continuous
deep flooding even by moving water, also reduces
growth.

Associated Forest Cover

Swamp tupelo is a major componentof the forest
covertypesBaldcypress—Tiapelo(Societyof American
ForestersType 102), Water Tupelo—SwampTupelo
(Type 103), and Sweetbay—SwaxnpThpelo—Redbay
(Type 104) (9). In the following cover types it is a
minor component:CabbagePalmetto (Type 74),
Loblolly Pine—Hardwood(Type 82), SlashPine(Type
84), SlashPine-Hardwood(Type 85),Atlantic White—
Cedar(Type 97), PondPine (Type 98), Pondcypress
(Type 100), andBaldcypress(Type 101).

Other treesand shrubscommonlyassociatedwith
swamptupelo arered maple(Acer rubrum), button-
bush (Cephalanthusoccidentalis), buckwheat-tree
(Cliftonia monophylla), dogwood (Cornus spp.),
swamp cyrilla (Cyrilla racemifZora), swamp-privet
(Forestiera acuminata), Carolina ash (Fraxinus
caroliniana), loblolly-bay (Gordonia lasianthus),
dahoon(flex cassine),inkberry (I. glabra), yaupon(I.
vomitoria), fetterbushlyonia (Lyonia lucida), and
bayberry(Myrica spp.).

Life History

Reproduction and Early Growth

Flowering and Fruiting—The minute greenish
white flowers appearin the springwith the leaves,
usuallyin lateApril in South Carolina.Flowersare
polygamo-dioecious,or swamp tupelo may bear

Figure 3—A swamp tupelo in the lower Coastal Plain of South
Carolina.
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serninatedmostly by birds andmammals,but some
Tnaybe spreadby heavyrains.

Seedling Development—Seedsusually ger-
inmate the first or secondspring following seedfall.
Germination is epigeal (19). The best natural
seedbedis a rich, moist soil protectedby litter. Even
vhough~viable, seedsrare1vgeriirate—und7er-th~
parenttreebecauseof reportedinhibitory effects(3).

Seedlingsarevery susceptibleto frostdamage,and
evenalight freezecan causemortality. Partialshade
is beneficial for the first 2 yearsof seedlinggrowth.
Underfavorableconditionsgrowth is quite rapid. In
nurseries,seedlingsusually grow 46 to 61 cm (18 to
24 in) the first year (2).

Vegetative Reproduction—Mature southern
magnoliacommonly developsrootandstumpsprouts
(3). Portionsof lower limbs of saplingsoften become
imbeddedin the forest floor where they develop
roots,eventuallyproducingseparatetrees.Air-layer-
ing, stemcuttings, andgrafts have all beenusedto
propagatethe speciesfor ornamentalplantings.

Sapling and Pole Stages to Maturity

Growth andYield—On goodsites,southernmag-
nolia trees(fig. 2) average18 to 24 m (60 to 80 ft)
tall and61 to 91 cm (24 to 36 in) in d.b.h. in 80 to
120years.Heightsof 30 to 38 m (100 to 125 ft) have
beenreportedin Florida(2). Annualdiametergrowth
for largematuretreesin aneastTexasstandwas.24
cm (.09 in) (8). In unmanagednaturalstandsin the
Florida panhandle,treeswithout overtoppingcom-
petition will average.76 cm (.3 in) of diameter
growth and0.46 m (1.5 fi) of heightgrowth per year
through age 50. Under natural conditions, many
treesspend10 to 20 years in the understorybefore
they reach the upper canopy. Annual diameter
growth for thesetreesis .51 cm (.2 in) andaverage
heightgrowth is .31 m (1.0 ft) to age50 years.

Rooting Habit—Southern Magnolia is a deep-
rooted species,except on sites with a high water
table. Seedlingsquickly develop onemajor taproot.
As trees grow the root structurechanges.Trees of
sapling stage and beyond have a rather extensive
heartroot system(i.e. severalto many sunkenroots
grow down from the root collar of the tree trunk).
Oldertreesmaydevelopafluted basewith the ridges
correspondingto the attachmentof major lateral
roots.

Reaction to Competition—Overall, southern
magnoliais tolerant of shade.It can endureconsid-

Figure2—Southernmagnoliagrown asan ornamentalin Florida.

erableshadein earlylife (8), but needsmorelight as
it becomesolder (2). It will invade existing stands
andis ableto reproduceunder aclosedcanopy(3,8).
Once established,it can maintain or increaseits
presencein standsby sproutandseedlingproduction
that grows up through openings, which occur
sporadicallyin the canopy.

Southernmagnolia is consideredto be oneof the
major speciesof the potential climax forest of the
southeasternCoastal Plains (3,6J5.16’.20). In the
past, regular burning restricted the speciesto the
wetter sites, as seedlingsare easily killed by fire.
Older trees,however,dueto barkcharacteristics,are
quite fire resistant(3,10) and even if the tops are
killed, they sprout vigorously. Since the advent of
improved fire control, southernmagnolia has been
migrating onto mesic upland sites and establishing
itself, along with associatedhardwoods,as part of
the climax forest.
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Magnolia grandiflora

DamagingAgents—Youngsouthernmagnolia are
susceptibleto fire-causedinjury and mortality.
Winter droughts can causeextensivedieback and
mortality. A numberof fungi, including speciesof

- Cl~dosrjoru,’ii7Colletotrichiinz7Gl6meFeYTa, ?hdlos-
ticta, andSeptoriacauseleafspotsbut theseseldom
result in any significant damage(2). A leaf spot
causedby Mycosphaerellamilleri can be a problem
on nursery seedlings.A number of Fomes and
Polypori,tsfungi cancauseheartrotin southernmag-
nolia. Heavy infestations of magnolia scale
(Neolecaniumcornupwyum)can kill branchesor en-
tire trees (18). Oleanderpit scale (Asterolecanium
pustulans) and tuliptree scale (Toumeyell.a
liriodendri) attackandinjure southernmagnolia,but
rarely causemortality (1). A variety of other pests,
including tuliptree aphid (Illinoja liriodendri),
striped mealybug (Feri-isia virgata), leaf weevil
(Odontopuscalceatus),magnolialeafminer (Phylloc-
nistis magnoliella), and spider mite (Tetranychus
magnoliae)feedon this species(18). Euzopheramag-
nolialis, awood borer,caninjure or kill nurseryseed-
lings.

Special Uses

Becauseof its showy flowers and lustrous
evergreenfoliage, southernmagnolia is a valuable
andextensivelyplantedornamental.In many urban
areaswhere other speciesdo poorly, this magnolia
can grow becauseof its resistanceto damageby sal-
fur dioxide. The seedsare eatenby squirrels,opos-
sums,quail, andturkey (9). The leaves,fruits, bark,
and wood yield a variety of extractswith potential
applicationsaspharmaceuticals(4,5).

Genetics

No work hasbeendone to characterizeindividual
populations.Extensive breeding has been done to
developracesof southernmagnolia for ornamental
use (13). Commonvarietiesinclude Magnolia gran-
diflora lanceolatawith anarrowpyramidalhabitand
M. g~-andiflora gallissoniensis,reportedto be cold
hardy (17).

Southernmagnoliahasbeenhybridizedwith sweet-
bay(Magnolia virginiana) andM. guatemalensis.
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